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(57)  The present invention provides a method for
processing terminal membership based on a hybrid ac-
cess mode cell, which method comprises: when the CSG
member state of a terminal changes to a new CSG mem-
ber state, a core network or a HNB gateway informing
an access network element of the information about the
new CSG member state; and the access network ele-
ment processing the terminal according to information
about the new CSG member state. The presentinvention
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further provides a system for processing terminal mem-
bership based on a hybrid access mode cell. In the
present invention, when the subscription information
changes when a terminal is in the connected state, not
only the subscription information stored in the terminal
and the core network or the HNB gateway is changed,
but also the access network element which it accesses
modifies its access identity to be a new CSG member
state, thus the non-subscribed users and the subscribers
can be processed differently and accurately.
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Description
Field of the Invention

[0001] The present invention relates to the communi-
cation field, and in particular relates to a method and a
system for processing terminal membership based on
hybrid access mode cell.

Background of the Invention

[0002] Home NodeB (HNB)is a small base station with
low power and deployed inside premises such as houses,
offices, etc. The main function of HNB is to provide higher
service rates for the subscribers and reduce fees needed
when using high-rate servings, and at the same time to
make up the blackout points in the existing distributed
cellular wireless communication coverage. A HNB sub-
scriber is connected into a core network (CN) via a HNB
access network (HNB AN), wherein the HNB AN consists
of a HNB and a HNB gateway (HNB GW). The HNB GW
mainly executes the following functions: verifying secu-
rity of the HNB, processing registration and access con-
trol of the HNB, and being responsible for exchanging
data between the core network and the HNB. A HNB
management system (HMS) performs running mainte-
nance management to the HNB, configures and controls
the HNB according to requirements of operators, and
mostly performs the configuration management function
for the HNB. The configuration management function in-
cludes verification of location information and performing
parameter configuration to the HBN, which mainly relates
to the parameter configuration of CN level, the parameter
configuration at the radio access network (RAN) side,
and the parameter configuration of radio frequency (RF).
Fig. 1 shows a diagram of the system network structure
of the HNB.

[0003] With the development of HNB technology, the
concept of close subscriber group (CSG) is introduced
to perform grouping management to the subscribers.
With the introduction of the CSG concept, the HNB cor-
respondingly introduces a concept of cell access mode
for the CSG. There are three kinds of CSG HNB access
modes: Open access mode, Close access mode, and
Hybrid access mode. In this case, an HNB in the Open
access mode allows the access of subscribed and non-
subscribed users, and there is no difference from a nor-
mal macro cell. An HNB in the Close access mode only
allows the access of users who have subscribed to this
CSG. While an HNB in the Hybrid access mode allows
the access of subscribed and non-subscribed users si-
multaneously, but the subscribed users are superior to
the non-subscribed users. And on the premise that the
resources are limited, the HNB serves the subscribers
prior to the non-subscribed users and may switch the
non-subscribed users to other cells or releases their sig-
naling connections.

[0004] Consequently, as to those CSG cells in the Hy-
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brid mode, when the access of a terminal (also can be
referred to as user equipment, abbreviated as UE) is suc-
cessful, as a network elementimplementing access con-
trol, the HNB GW or CN needs to inform the HNB of the
access identity of the terminal, i.e. identity information of
whether it is a subscribed user (or member identity infor-
mation), so that the HNB can process the subscribers
and the non-subscribed users differently. However, as
to a terminal having signaling connections, its subscrip-
tion information may change. As to a terminal supporting
CSG, the change of its subscription information will be
reflected on both of the core network and the terminal.
That is, the change of its subscription information will
respectively cause the synchronized updating of the al-
lowed CSG lists stored at the core network side and the
terminal side, wherein the allowed CSG lists are used for
performing access control to the terminal. As to the sit-
uation of the HNB in the Hybrid mode, if the CSG of the
subscribed terminal is in the list, then it is deemed that
the terminal accesses the HNB as a subscriber, other-
wise it accesses the HNB as a non-subscribed user. As
to a terminal which does not support CSG, the change
of its subscription information is reflected in a corre-
sponding allowed access terminal IMSI list of the HNB
to which it subscribes, and the HNB gateway uses this
list to perform access control to the terminal. When a
terminal which does not support CSG accesses a Hybrid
mode HNB, if the IMSI of the terminal is in this list, then
it is deemed that the terminal accesses as subscriber,
otherwise it accesses as non-subscriber.

[0005] The inventors discover that there are at least
the following problems in the prior art: the change of the
subscription information of a terminal only is reflected on
the change of the subscription information content stored
in the terminal and HNB gateway or core network, and
the HNB is informed of the subscription information of
the terminal only when the terminal initially accesses it.
However, when the subscription identity of the connected
terminal changes, the HNB is unable to timely learn the
change and process the terminal according to its new
subscription identity. For example, as to a situation that
a terminal accesses a Hybrid mode HNB, if the terminal
did not subscribe to the CSG to which this HNB belongs
when it initially accessed, then it accesses as non-sub-
scriber, and when the terminal is in the connected state
and it re-subscribes to this CSG, only its subscription
information changes and the HNB which it accesses still
processes it as non-subscriber. The same problem still
exists after the CSG concept s introduced into the macro
base station system.

Summary of the Invention

[0006] The present invention is intended to provide a
method and a system for processing terminal member-
ship based on a hybrid access mode cell, so as to solve
the problem in the prior art that when the subscription
identity of a connected terminal changes, the HNB or
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RNC is unable to timely learn the change and process
the terminal according to its new subscription identity.
[0007] A method for processing terminal membership
based on ahybrid access mode cellis provided according
to one aspect of the present invention, comprising: when
a CSG member state of a terminal changes to a new
CSG member state, a core network or a HNB gateway
informs an access network element of the information
about the new CSG member state; and the access net-
work element processing the terminal according to this
information.

[0008] Preferably, the access network element refers
to a control network element controlling the hybrid access
mode cell, the access network element is a HNB in a
HNB system, and the access network element is a radio
network controller in a macro base station system.
[0009] Preferably, the information about CSG member
state is information indicating whether aterminalisa CSG
subscriber of a hybrid access mode cell which it access-
es.

[0010] Preferably, said core network or said HNB gate-
way informing the access network element of the infor-
mation about the new CSG member state comprises:
when a terminal supports CSG, the core network inform-
ing an access network element of the information about
the new CSG member state by a RANAP (radio access
network application part) message.

[0011] Preferably, the core network informing the ac-
cess network element of the information about the new
CSG member state by the RANAP message comprises:
the core network determining the mode of the cell which
the terminal accesses is Hybrid mode; the core network
determining the new CSG member state of the terminal
in this cell according to a stored allowed CSG list; and
the core network sending a RANAP message carrying
the information about the new CSG member state to the
access network element.

[0012] The access network element processing the
terminal according to the information comprises: the ac-
cess network element recording the received information
about the new CSG member state in the RANAP mes-
sage; and the access network element performing ac-
cess control to the terminal as the new CSG member
state according to this information.

[0013] In this case, the RANAP message is a direct
information transfer message, a radio access bearer
(RAB) assignment request message, a terminal UE spe-
cific information indication message, a direct transfer
message or a newly added RANAP message.

[0014] Preferably, said core network or said HNB gate-
way informing the access network element of the infor-
mation of the new CSG member state further comprises:
when the terminal does not support CSG, the HNB gate-
way informing the HNB of the new CSG member state
by a HNB application part terminal HNBAP UE registra-
tion acceptance message, a newly added HNBAP mes-
sage, a RANAP adapted RUA direct transfer message
or a RUA encapsulated RANAP message; wherein, the
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RANAP message inthe RUA encapsulated RANAP mes-
sage is a direct information transfer message, a RAB
assignment message, a UE specific information indica-
tion message, adirect transfermessage or anewly added
RANAP message.

[0015] Preferably, the HNB gateway informing the
HNB of the information about the new CSG member state
by the HNBAP UE registration acceptance message, the
newly added HNBAP message, the RUA direct transfer
message or the RUA encapsulated RANAP message
comprises: when the mode of the HNB cell which the
terminal accesses is Hybrid mode, a corresponding HNB
gateway determining the new CSG member state of the
terminal in this HNB cell according to an allowed IMSI
list; the HNB gateway sending the HNBAP UE registra-
tion acceptance message, the newly added HNBAP mes-
sage, the RUA direct transfer message or the RUA en-
capsulated RANAP message carrying the information
about the new CSG member state to the HNB.

[0016] The access network element processing the
terminal according to the information comprises: the HNB
recording the information about the new CSG member
state in the received HNBAP UE registration acceptance
message, the newly added HNBAP message, the RUA
direct transfer message or the RUA encapsulated RAN-
AP message; and the HNB performing access control to
the terminal with the new CSG member state according
to this information.

[0017] Optionally, in the above method for processing
terminal membership, it further comprises: when the
CSG member state of the terminal changes to the new
CSG member state, the HNB gateway informing the core
network of the information about the new CSG member
state by a RANAP message.

[0018] In this case, the RANAP message is a direct
transfer message, an uplink information exchange re-
quest message or a newly added RANAP message.
[0019] A system for processing terminal membership
based on hybrid access mode cell is provided according
to another aspect of the present invention, comprising:
a core network or a HNB gateway, for, when a CSG mem-
ber state of a terminal changes to a new CSG member
state, informing an access network element of the infor-
mation about the new CSG member state; and an access
network element for processing the terminal according
to the information about the new CSG member state.
[0020] Preferably, the access network element refers
to a control network element controlling the hybrid access
mode cell, the access network element is a HNB in a
HNB system, and the access network element is a radio
network controller in a macro base station system.
[0021] Preferably, when the terminal supports CSG,
the core network is used forinforming the access network
element of information about the new CSG member state
by a RANAP message.

[0022] Preferably, the core network informing the ac-
cess network element of the information about the new
CSG member state by a RANAP message comprises:
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the core network determining the mode of a cell which
the terminal accesses is Hybrid mode; the core network
determining the new CSG member state of the terminal
in this cell according to a stored allowed CSG list; and
the core network sending a RANAP message carrying
the information about the new CSG member state to the
access network element.

[0023] The access network element processing the
terminal according to this information comprises: the ac-
cess network element recording the information about
the new CSG member state received in the RANAP mes-
sage; and the access network element performing ac-
cess control to the terminal according to the new CSG
member state.

[0024] Preferably, when the terminal does not support
CSG, the HNB gateway is used to inform the HNB of the
information about the new CSG member state by a HN-
BAP UE registration acceptance message, a newly add-
ed HNBAP message, a RUA direct transfer message or
a RUA encapsulated RANAP message. Wherein, the
RANAP message in the RUA encapsulated RANAP mes-
sage is a direct information transfer message, a RAB
assignment message, a UE specific information indica-
tion message, adirecttransfer message or anewly added
RANAP message.

[0025] Preferably, the HNB gateway informing the
HNB of the information about the new CSG member state
by the HNBAP UE registration acceptance message, the
newly added HNBAP message, the RUA direct transfer
message or the RUA encapsulated RANAP message
comprises: when the terminal accesses a HNB cell of the
Hybrid access mode, a corresponding HNB gateway de-
termining the new CSG member state of the terminal in
this HNB cell according to an allowed IMSI list; the HNB
gateway sending the HNBAP UE registration acceptance
message, the newly added HNBAP message, the RUA
direct transfer message or the RUA encapsulated RAN-
AP message carrying the information about the new CSG
member state to the HNB.

[0026] The access network element processing the
terminal according to the information comprises: the HNB
recording the information about the new CSG member
state in the received HNBAP UE registration acceptance
message, the newly added HNBAP message, the RUA
direct transfer message or the RUA encapsulated RAN-
AP message; and the HNB performing access control to
the terminal with the new CSG member state according
to this information.

[0027] Optionally, the HNB gateway is further used for,
when the CSG member state of a terminal changes to a
new CSG member state, informing the core network of
the information about the new CSG member state by a
RANAP message.

[0028] Since as long as the CSG member state infor-
mation of a terminal changes, the core network or the
HNB gateway will inform the HNB (or RNC (radio network
controller)) of the information about the new CSG mem-
ber state of the terminal, the HNB (or RNC) can process
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the terminal according to the information about its new
CSG member state. Thus, the above stated method
solves the problem in the prior art that the HNB (or RNC)
is unable to timely learn the change and process the ter-
minal according to its new subscription identity when the
subscription identity of the connected terminal changes.
When a connected terminal changes its subscription in-
formation, not only the subscription information stored in
terminal and the core network or the HNB gateway is
changed, but also the HNB (or RNC) which the terminal
accesses can change its access identity to the new CSG
member state. As a result, the non-subscribed users and
the subscribers can be processed differently and accu-
rately.

Brief Description of the Drawings

[0029] The drawings illustrated here provide a further
understanding of the present invention and form a part
of the present application. The exemplary embodiments
and the description thereof are used to explain the
present invention without unduly limiting the scope of the
present invention. In the drawings:

Fig. 1 shows a diagram of the system network struc-
ture of a HNB in the prior art;

Fig. 2 shows a flow chart of a method for processing
terminal membership based on hybrid access mode
cell according to the embodiments of the present in-
vention;

Fig. 3 shows a schematic diagram of a core network
transferring the changed subscription identity infor-
mation of UE by a direct information transfer mes-
sage according to the preferred embodiments of the
present invention;

Fig. 4 shows a schematic diagram of a core network
transferring the changed subscription identity infor-
mation of UE by a RAB assignment request message
according to the preferred embodiments of the
present invention;

Fig. 5 shows a schematic diagram of a core network
transferring the changed subscription identity infor-
mation of UE by a UE specific information indication
message according to the preferred embodiments
of the present invention;

Fig. 6 shows a schematic diagram of a core network
transferring the changed subscription identity infor-
mation of UE by a direct transfer message according
to the preferred embodiments of the present inven-
tion;

Fig. 7 shows a schematic diagram of a core network
transferring the changed subscription identity infor-
mation of UE by a newly added message according
to the preferred embodiments of the present inven-
tion;

Fig. 8 shows a schematic diagram of a HNB gateway
transferring the changed subscription identity infor-
mation of UE by a HNBAP message according to



7 EP 2 482 574 A1 8

the preferred embodiments of the present invention;
Fig. 9 shows a schematic diagram of a HNB gateway
transferring the changed subscription identity infor-
mation of UE by a RUA message according to the
preferred embodiments of the present invention;
Fig. 10 shows a schematic diagram of a HNB gate-
way transferring the changed subscription identity
information of UE by a RANAP message according
to the preferred embodiments of the present inven-
tion; and

Fig. 11 shows a schematic diagram of a HNB gate-
way transferring the changed subscription identity
information of UE by a RANAP message to a core
network according to the preferred embodiments of
the present invention;

Detailed Description of Embodiments

[0030] The presentinvention will be described herein-
after in detail with reference to the drawings and in com-
bination with the embodiments.

[0031] Fig. 2 shows a flow chart of a method for
processing terminal membership based on a hybrid ac-
cess mode cell according to the embodiments of the
present invention, and it comprises the following steps:

Step S 10: When the CSG member state of a terminal
changestoanew CSG member state, a core network
or a HNB gateway informs an access network ele-
ment of the information about the new CSG member
state; and

Step S20: The access network element processes
the terminal according to this information, for exam-
ple, the access network element can perform an ac-
cess control process according to this information.

[0032] In this case, the access network element refers
to a control network element controlling the hybrid access
mode cell, the access network element is a HNB in a
HNB system, and the access network element is a RNC
(radio network controller) in a macro base station system.
In the situation that the CSG concept is introduced into
a macro cell, it needs to inform the RNC of this informa-
tion, and the RNC processes the terminal according to
the new CSG member state information after having re-
ceived this new information and recorded it. The access
network element in the HNB system refers to a HNB.

[0033] The information about the CSG member state
is information indicating whether the terminal is a CSG
subscribed subscriber of the hybrid access mode cell
which it accesses, which is equivalent to the subscription
identity information or member identity information of a
subscriber, and additionally, when the terminal appears
as a subscriber, it can be deemed that the terminal ap-
pears with Close mode being its access mode, otherwise
itappearsin Open mode. There is no essential difference
among these three kinds of information, which are rep-
resented as the CSG member state in the present inven-
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tion but are not limited to the present invention.

[0034] In this preferred embodiment, as long as the
CSG member state information of the terminal changes,
the core network or the HNB gateway will inform the ac-
cess network element of the information about the new
CSG member state of the terminal, the access network
element can process the terminal according to the infor-
mation about its new CSG member state, which solves
the problem in the prior art that the HNB (or RNC) (i.e.
access network element) is unable to timely learn the
change and process the terminal according to its new
subscription identity when the subscription identity of the
connected terminal changes. Thus, if a terminal is in the
connected state, when the subscription information
changes, not only the subscription information stored in
the terminal and the core network or the HNB gateway
changes, but also the access network element which it
accesses modifies its access identity to be a new CSG
member state, and thus the non-subscribed users and
the subscribers can be processed differently and accu-
rately. At the same time, it solves the same problem ex-
isting in a macro base station system when the CSG con-
cept is introduced into it.

[0035] In the presentinvention, the subscription iden-
tity information is described as CSG member state.
[0036] Preferably, step S10 includes: when a terminal
supports CSG, the core network informs an access net-
work element (HNB or RNC) of the information about the
new CSG member state by a RANAP (Radio Access Net-
work Application Part) message. The core network in-
forming the access network element of the information
about the new CSG member state by a RANAP message
includes: the core network determining the mode of a cell
which the terminal accesses is Hybrid mode; the core
network determining the new CSG member state of the
terminal in this cell according to a stored allowed CSG
list; the core network sending a RANAP message carry-
ing the information about the new CSG member state to
the access network element; and step S20 includes: the
access network element recording the received informa-
tion about the new CSG member state carried in the RAN-
AP message; and the access network element perform-
ing access control to the terminal with the new CSG mem-
ber state according to this information.

[0037] In this case, the RANAP message can be a di-
rect information transfer message, a RAB assignment
request message, a UE specific information indication
message (i.e. UE specific information indication mes-
sage), a direct transfer message or a newly added RAN-
AP message.

[0038] This preferred embodiment provides a particu-
lar embodiment of the present invention when the UE
supports CSG.

[0039] Preferably, step S 10 includes: when a terminal
does not support CSG, the HNB gateway informs the
HNB (at this moment, the access network element is the
HNB) of the information about the new CSG member
state by a HNBAP (HNB application part) UE registration
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acceptance message, a newly added HNBAP message,
a RUA (RANAP user adaption) direct transfer message
or a RUA encapsulated RANAP message; wherein the
RANAP message inthe RUA encapsulated RANAP mes-
sage is a direct information transfer message, a RAB
assignment message, a UE specific information indica-
tion message, adirect transfer message or a newly added
RANAP message.

[0040] The HNB gateway informing the HNB of the in-
formation about the new CSG member state by the HN-
BAP UE registration acceptance message, the newly
added HNBAP message, the RUA direct transfer mes-
sage or the RUA encapsulated RANAP message in-
cludes: when the mode of the HNB cell which a terminal
accesses is Hybrid mode, the corresponding HNB gate-
way determining the new CSG member state of the ter-
minal in this HNB cell according to the allowed IMSI list;
the HNB gateway sending a HNBAP UE registration ac-
ceptance message, a newly added HNBAP message, a
RUA direct transfer message or a RUA encapsulated
RANAP message carrying the information about the new
CSG member state to the HNB; and step S20 includes:
the HNB recording the received information about the
new CSG member state in the HNBAP UE registration
acceptance message, the newly added HNBAP mes-
sage, the RUA direct transfer message or the RUA en-
capsulated RANAP message; and the HNB performing
access control to the terminal with the new CSG member
state according to this information.

[0041] This preferred embodiment provides another
particular embodiment of the present invention when the
UE does not support CSG.

[0042] Optionally, in the above situation that the termi-
nal does not support CSG, the above method for process-
ing terminal membership further comprises: when the
CSG member state of the terminal changes to a new
CSG member state, the HNB gateway informing the core
network of the information about the new CSG member
state by a RANAP message.

[0043] In this case, the RANAP message can be a di-
rect transfer message, an uplink information exchange
request message or a newly added RANAP message for
indicating the UE subscription identity information.
[0044] This preferred embodiment provides that when
the UE is a UE not supporting CSG, the HNB gateway
still can inform the core network of the information about
the new CSG member state of the terminal so as to per-
form the subsequent charging, etc.

[0045] The presentinvention mainly comprises the fol-
lowing aspects:

1) As to the UE supporting CSG, the core network
informs the access network element (HNB or RNC)
of the information about the new CSG member state
of the UE by a RANAP message, and the access
network element will use the new CSG member state
information after having received this information.

In this case, the CSG member state information in-
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cludes the information indicating whether the UE is
a CSG subscribed subscriber of the Hybrid cell which
it has already accesses; and the RANAP message
can be a direct information transfer message, a RAB
assignment request message, a UE specific infor-
mation indication message, a direct transfer mes-
sage or a newly added RANAP message.

2) If the UE does not support CSG, the HNB gateway
informs the HNB of the new CSG member state in-
formation of the UE in the situation that the CSG
member state information of the UE changes, and
the HNB uses the new CSG member state informa-
tion after having received the information.

[0046] In this case, the HNB gateway can transfer the
new CSG member state information by a HNBAP UE
registration acceptance message, a newly added HN-
BAP message, a RUA direct transfer message or a RUA
encapsulated RANAP message; if the new CSG member
state information of the UE is transferred by the RUA
encapsulated RANAP message, then the RANAP mes-
sage therein can be a direct information transfer mes-
sage, a RAB assignment request message, a UE specific
information indication message, a direct transfer mes-
sage or a newly added RANAP message.

[0047] Optionally, as to the UE not supporting CSG,
the HNB gateway informs the core network of the new
CSG member state of the UE in the situation that the
CSG member state information of the UE changes, and
the core network uses the new CSG member state infor-
mation after having received the information.

[0048] In this case, the RANAP message is a direct
transfer message, an uplink information exchange re-
quest message or a newly added RANAP message for
indicating the UE subscription identity information.
[0049] The following embodiments describe the two
situation of a terminal supporting CSG and not supporting
CSG accessing a Hybrid cell respectively. As to a termi-
nal supporting CSG, when the CSG member state infor-
mation of the terminal changes, the core network informs
the HNB or RNC of the new CSG member state informa-
tion; as to a terminal not supporting CSG, when the CSG
member state information of the terminal changes, the
HNB gateway informs the HNB of the new CSG member
state information; and additionally as to the situation of
HNB gateway, the HNB gateway can also inform the core
network of the new CSG member state information.

Embodiment 1: As to a terminal supporting CSG,
when the CSG member state of the terminal changes
after the terminal accesses a Hybrid cell, the core
network informs the HNB or RNC of the new CSG
member state information by a direct information
transfer message. As shown in Fig. 3, its process is
as follows:

when the subscription information of a terminal
changes, if the core network determines that this
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terminal currently accesses a Hybrid cell, then
the core network determines the new CSG
member state of this terminal in the cell accord-
ing to the new subscription information and
sends adirectinformation transfer message car-
rying the new CSG member state information.
After having received this message, the HNB or
RNC records the information about the new
CSG member state of the UE.

Embodiment 2: As to a terminal supporting CSG,
when the CSG member state of the terminal changes
after the terminal accesses a Hybrid cell, the core
network informs the HNB or RNC of the information
about the new CSG member state by a RAB assign-
ment request message. As shown in Fig. 4, its proc-
ess is as follows:

When the subscription information of a terminal
changes, if the core network determines that this
terminal currently accesses a Hybrid cell, then
the core network determines the new CSG
member state of this terminal in this cell accord-
ing to the new subscription information and
sends a RAB assignment request message car-
rying the new CSG member state information.
After having received this message, the HNB or
RNC records the new CSG member state infor-
mation of the UE.

Embodiment 3: As to a terminal supporting CSG,
when the CSG member state of the terminal changes
after the terminal accesses a Hybrid cell, the core
network informs the HNB or RNC of the new CSG
member state information by a UE specific informa-
tion indication message. As shown in Fig. 5, its proc-
ess is as follows:

when the subscription information of a terminal
changes, if the core network determines that this
terminal currently accesses a Hybrid cell, then
the core network determines the new CSG
member state of this terminal in this cell accord-
ing to the new subscription information and
sends a UE specific information indication mes-
sage carrying the new CSG member state infor-
mation. After having received this message, the
HNB or RNC records the information about the
new CSG member state information of the UE.

Embodiment 4: As to a terminal supporting CSG,
when the CSG member state of the terminal changes
after the terminal accesses a Hybrid cell, the core
network informs the HNB or RNC of the new CSG
member state information by a direct transfer mes-
sage. As shown in Fig. 6, its process is as follows:

when the subscription information of a terminal
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changes, if the core network determines that this
terminal currently accesses a Hybrid cell, then
the core network determines the new CSG
member state of this terminal in this cell accord-
ing to the new subscription information and
sends a direct transfer message carrying the
new CSG member state information. After hav-
ing received this message, the HNB or RNC
records the new CSG member state information
of the UE.

Embodiment 5: As to a terminal supporting CSG,
when the CSG member state of the terminal changes
after the terminal accesses a Hybrid cell, the core
network informs the HNB or RNC of the new CSG
member state information by a newly added terminal
access identity announcement message. As shown
in Fig. 7, its process is as follows:

when the subscription information of a terminal
changes, if the core network determines that this
terminal currently accesses a Hybrid cell, then
the core network determines the new CSG
member state of this terminal in this cell accord-
ing to the new subscription information and
sends a newly added terminal access identity
announcement message carrying the new CSG
member state information to the HNB or RNC.
After having received this message, the HNB or
RNC records the new CSG member state of the
UE.

Embodiment 6: As to a terminal not supporting CSG,
when the CSG member state of the terminal changes
after the terminal accesses a Hybrid cell, the HNB
gateway informs the HNB of the new CSG member
state information by a HNBAP message. As shown
in Fig. 8, its procedure is as follows:

when the subscription information of a terminal
is to be updated, an operation management sys-
tem updates a new allowed IMSI list of the HNB
into the HNB gateway. Whenthe HNB is a Hybrid
cell, the HNB gateway determines the new CSG
member state of the terminal in the cell accord-
ing to the new subscription information and
sends a UE registration acceptance message
carrying the new CSG member state to the HNB.
After having received this message, the HNB
records the new CSG member state information
of the UE.

The above embodiments can inform the HNB of
the new CSG member state message of the UE
by a newly added downlink HNBAP message,
which will not be described in detail.

Embodiment 7: As to a terminal not supporting CSG,
when the CSG member state of the terminal changes
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after the terminal accesses a Hybrid cell, the HNB
gateway informs the HNB of the new CSG member
state information by a RUA message. As shown in
Fig. 9, its procedure is as follows:

when the subscription information of a terminal
is to be updated, an operation management sys-
tem updates a new allowed IMSI list of the HNB
into the HNB gateway. When the HNB is a Hybrid
cell, the HNB gateway determines the new CSG
member state of the terminal in the cell accord-
ing to the new subscription information and
sends a RUA direct transfer message carrying
the new CSG member state information to the
HNB. After having received this message, the
HNB records the new CSG member state infor-
mation of the UE.

Embodiment 8: As to a terminal not supporting CSG,
when the subscription identity of the terminal chang-
es after the terminal accesses a Hybrid HNB cell,
the HNB gateway informs the HNB of the new CSG
member state information by modifying the RANAP
message in the RUA message. As shown in Fig. 10,
its procedure is as follows:

when the subscription information of a terminal
is to be updated, an operation management sys-
tem updates a new allowed IMSI list of the HNB
into the HNB gateway. When the HNB is a Hybrid
cell, the HNB gateway determines the new sub-
scription identity of the terminal in the cell ac-
cording to the new subscription information, and
adds the new CSG member state information of
the UE into this RANAP message after having
received a RANAP message direct information
transfer from the core network and transfers this
message to the HNB by encapsulating this mes-
sage by the RUA. After having received the RUA
message, the HNB resolves the RANAP mes-
sage therein and records the information about
the new CSG member state of the UE.

The RANAP message described in the above
embodiments can also be a RAN assignment
request message, a UE specific information in-
dication message, a direct transfer message, or
a newly added RANAP message for indicating
UE subscription information.

Embodiment 9: As to a terminal not supporting CSG,
when the CSG member state of the terminal changes
after the terminal accesses a Hybrid cell, the HNB
gateway informs the core network of the new CSG
member state information of the terminal. As shown
in Fig. 11, its procedure is as follows:

when the subscription information of a terminal
is to be updated, an operation management sys-
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tem updates a new allowed IMS] list of the HNB
intothe HNB gateway. When the HNB is a Hybrid
cell, if the HNB finds that the subscription infor-
mation of the UE changes, then after having re-
ceived a RUA message from the HNB, it re-
solves the RANAP message therein, and if this
message is direct information transfer, the new
CSG member state information of the UE is add-
ed into this RANAP message, and this message
is sent to the core network, and the core network
resolves this RANAP message and records the
new CSG member state information of the UE.

[0050] The RANAP message described in the above
embodiments can also be a direct transfer message, an
uplink information exchange request message, or a new-
ly added RANAP message for indicating the CSG mem-
ber state information of the UE.

[0051] A system for processing terminal membership
based on a hybrid access mode cell is further provided
according to another aspect of the presentinvention. This
system comprises: a core network or a HNB gateway for,
when the CSG member state of a terminal changes to a
new CSG member state, informing an access network
element of the information about the new CSG member
state; and an access network element for processing the
terminal according to this information.

[0052] In this case, the access network element refers
to a control network element controlling a hybrid access
mode cell, the access network element is a HNB in a
HNB system, and the access network element is a RNC
(radio network controller) in a macro base station system.
In the situation that the CSG concept is introduced into
a macro cell, it needs to inform RNC of this information.
RNC processes the terminal according to the new CSG
member state information after having received this new
information and recorded it. The access network element
in the HNB system refers to a HNB.

[0053] The information about the CSG member state
is information indicating whether the terminal is a CSG
subscribed subscriber of the hybrid access mode cell
which it accesses, which is equivalent to the subscription
identity information or member identity information of a
subscriber, and additionally, when the terminal appears
as a subscriber, it can be deemed that the terminal ap-
pears with Close mode being its access mode, otherwise
itappearsin Open mode. There is no essential difference
among the three kinds of information, which are repre-
sented as the CSG member state in the presentinvention
but are not limited to the present invention.

[0054] In this preferred embodiment, as long as the
CSG member state information of the terminal changes,
the core network or the HNB gateway will inform the ac-
cess network element of the information about the new
CSG member state of the terminal, the access network
element can process the terminal according to the infor-
mation about its new CSG member state, which solves
the problem in the prior art that the HNB (or RNC) is
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unable to timely learn the change and process the termi-
nal according to its new subscription identity when the
subscription identity of the connected terminal changes.
Thus, if a terminal is in the connected state, when the
subscription information changes, not only the subscrip-
tion information stored in the terminal and the core net-
work or the HNB gateway changes, but also the access
network element which it accesses modifies its access
identity to be a new CSG member state, and thus the
non-subscribed users and the subscribers can be proc-
essed differently and accurately. In the presentinvention,
the subscription identity information is described as CSG
member state.

[0055] Preferably, as shown in Figs. 3 to 7, when the
terminal supports CSG, the core network is used for in-
forming the access network element (HNB or RNC) of
the information about the new CSG member state by a
RANAP message. The core network informing the ac-
cess network element of the information about the new
CSG member state by a RANAP message includes: the
core network determining the mode of a cell which the
terminal accesses is Hybrid mode; the core network de-
termining the new CSG member state of the terminal in
this cell according to a stored allowed CSG list; the core
network sending a RANAP message carrying the infor-
mation about the new CSG member state to the access
network element; the access network element process-
ing the terminal according to the information includes:
the access network element recording the received in-
formation about the new CSG member state carried in
the RANAP message; and the access network element
performing access control to the terminal with the new
CSG member state according to this information.
[0056] In this case, the RANAP message can be a di-
rect information transfer message, a RAB assignment
request message, a UE specific information indication
message, a direct transfer message or a newly added
RANAP message.

[0057] This preferred embodiment provides a particu-
lar embodiment of the present invention when the UE is
the UE supporting CSG.

[0058] Preferably, as shown in Figs. 8 to 10, when the
terminal does not support CSG, the HNB gateway is used
for informing the HNB (at this moment, the core network
network element is the HNB) of the information about the
new CSG member state by a HNBAP UE registration
acceptance message, a newly added HNBAP message,
a RUA direct transfer message or a RUA encapsulated
RANAP message, wherein the RANAP message in the
RUA encapsulated RANAP message is a direct informa-
tion transfer message, a RAB assignment message, a
UE specific information indication message, a direct
transfer message or a newly added RANAP message.
[0059] Preferably, the HNB gateway informing the
HNB of the information about the new CSG member state
by the HNBAP UE registration acceptance message, the
newly added HNBAP message, the RUA direct transfer
message or the RUA encapsulated RANAP message in-
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cludes: when the mode of the HNB cell which a terminal
accesses is Hybrid mode, the corresponding HNB gate-
way determining the new CSG member state of the ter-
minal in this HNB cell according to the allowed IMSI list;
the HNB gateway sending a HNBAP UE registration ac-
ceptance message, a newly added HNBAP message, a
RUA direct transfer message or a RUA encapsulated
RANAP message carrying the information about the new
CSG member state to the HNB; and the access network
element processing the terminal according to the infor-
mation includes: the HNB recording the received infor-
mation about the new CSG member state in the HNBAP
UE registration acceptance message, the newly added
HNBAP message, the RUA direct transfer message or
the RUA encapsulated RANAP message; and the HNB
performing access control to the terminal as the new CSG
member state according to this information.

[0060] This preferred embodiment provides another
particular embodiment of the present invention when the
UE is the UE not supporting CSG.

[0061] Optionally, as shown in Fig. 11, the HNB gate-
way is further used for, when the CSG member state of
a terminal changes to a new CSG member state, inform-
ing the core network of the information about the new
CSG member state by a RANAP message.

[0062] In this case, the RANAP message is a direct
transfer message, an uplink information exchange re-
quest message or a newly added RANAP message for
indicating the UE CSG member state information.
[0063] This preferred embodiment provides that when
the UE does not support CSG, the HNB gateway still can
inform the core network of the information about the new
CSG member state of the terminal so as to perform the
subsequent charging, etc.

[0064] It can be seen from the above description that
the present invention achieves the following technical ef-
fects: if the CSG member state information of a terminal
changes, then the core network or the HNB gateway will
inform an access network element of the information
about the new CSG member state of the terminal, and
the access network element can process the terminal
according to the information about its new CSG member
state. Thus, this method solves the problem in the prior
art that the access network element is unable to timely
learn the change and process the terminal according to
its new subscription identity when the subscription iden-
tity of the connected terminal changes. When the sub-
scription information of a connected terminal changes,
not only the subscription information stored in terminal
and the core network or the HNB gateway changes, but
also the access network element which the terminal ac-
cesses changes its access identity to a new CSG mem-
ber state. As a result, the non-subscribed users and the
subscribers can be processed differently and accurately.
[0065] Apparently, those skilled in the art should un-
derstand that the above-mentioned modules and steps
of the present invention can be realized by using general
purpose calculating devices, and can be integrated in
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one calculating device or distributed on a network which
consists of a plurality of calculating devices. Alternatively,
they can be realized by using the executable program
codes of the calculating devices, so that consequently
they can be stored in storing devices and executed by
the calculating devices, or they can be made into inte-
grated circuit modules respectively, or a plurality of mod-
ules or steps thereof are made into one integrated circuit
module. Thus, the present invention is not limited to the
combination of any specific hardware and software.
[0066] The above description is only to illustrate the
preferred embodiments, and does not constitute limita-
tion of the present invention. To those skilled in the art,
it is apparent that various alterations and changes can
be made to the present invention. The scope defined in
the present invention shall comprise any modification,
equivalent substitution and improvement within the basic
idea and principle of the present invention.

Claims

1. A method for processing terminal membership
based on a hybrid access mode cell, characterized
in that it comprises:

when a close user group (CSG) member state
of a terminal changes to a new CSG member
state, a core network or a home node B (HNB)
gateway informing an access network element
of information about said new CSG member
state; and

said access network element processing said
terminal according to said new CSG member
information.

2. The method for processing terminal membership ac-
cording to claim 1, characterized in that said ac-
cess network element refers to a control network el-
ement controlling the hybrid access mode cell, said
access network element is a HNB in a HNB system,
and said access network element is a radio network
controller in a macro base station system.

3. Themethod for processing terminal membership ac-
cording to claim 1, characterized in that the infor-
mation about said CSG member state is information
indicating whether the terminal is a CSG subscribed
subscriber of the hybrid access mode cell which it
access.

4. The method for processing terminal membership ac-
cording to claim 2, characterized in that said core
network or said HNB gateway informing the access
network element of the information about said new
CSG member state comprises:

when said terminal supports CSG, said core net-
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work informing said access network element of
the information about said new CSG member
state by a radio access network application part
(RANAP) message.

The method for processing terminal membership ac-
cording to claim 4, characterized in that,

said core network informing said access network el-
ement of the information about said new CSG mem-
ber state by the RANAP message comprises:

said core network determining that the mode of
the cell which said terminal accesses is Hybrid
mode;

said core network determining the new CSG
member state of said terminal in said cell ac-
cording to a stored allowed CSG list; and

said core network sending a RANAP message
carrying the information about said new CSG
member state to said access network element;
said access network element processing said
terminal according to said information compris-
es:

said access network element recording said re-
ceived information in said RANAP message;
and

said access network element performing access
control to said terminal as said new CSG mem-
ber state according to said information.

The method for processing terminal membership ac-
cording to claim 4, characterized in that said RAN-
AP message is a direct information transfer mes-
sage, a radio access bearer (RAB) assignment re-
quest message, a terminal UE specific information
indication message, a direct transfer message or a
newly added RANAP message.

The method for processing terminal membership ac-
cording to claim 2, characterized in that said core
network or said HNB gateway informing the access
network element of the information of said new CSG
member state further comprises:

when said terminal does not support CSG, said
HNB gateway informing said HNB of the infor-
mation about said new CSG member state by a
HNB application part (HNBAP) terminal UE reg-
istration acceptance message, a newly added
HNBAP message, a RANAP adapted RUA di-
rect transfer message or a RUA encapsulated
RANAP message;

wherein, the RANAP message in said RUA en-
capsulated RANAP message is a direct infor-
mation transfer message, a RAB assignment
message, a UE specific information indication
message, a direct transfer message or a newly
added RANAP message.
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The method for processing terminal membership ac-
cording to claim 7, characterized in that,

said HNB gateway informing said HNB of the infor-
mation about said new CSG member state by the
HNBAP UE registration acceptance message, the
newly added HNBAP message, the RUA direct
transfer message or the RUA encapsulated RANAP
message comprises:

when the mode of the HNB cell which said ter-
minal accesses is Hybrid mode, said corre-
sponding HNB gateway determining said new
CSG member state of said terminal in said HNB
cell according to an allowed IMSI list; and

said HNB gateway sending said HNBAP UE reg-
istration acceptance message, said newly add-
ed HNBAP message, said RUA direct transfer
message or said RUA encapsulated RANAP
message carrying the information about said
new CSG member state to said HNB;

said access network element processing said
terminal according to said information compris-
es:

said HNB recording said information in said
received HNBAP UE registration accept-
ance message, said newly added HNBAP
message, said RUA direct transfer mes-
sage or said RUA encapsulated RANAP
message; and

said HNB performing access control to said
terminal with said new CSG member state
according to said information.

The method for processing terminal membership ac-
cording to claim 7, characterized in that it further
comprises:

when the CSG member state of the terminal
changes to the new CSG member state, said
HNB gateway informing said core network of the
information about said new CSG member state
by a RANAP message.

The method for processing terminal membership ac-
cording to claim 9, characterized in that said RAN-
AP message is a direct transfer message, an uplink
information exchange request message or a newly
added RANAP message.

A system for processing terminal membership based
on hybrid access mode cell, characterized in that
it comprises:

a core network or a HNB gateway for, when a
close user group (CSG) member state of a ter-
minal changes to a new CSG member state, in-
forming an access network element of the infor-
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mation about said new CSG member state; and
said access network element for processing
said terminal according to said new CSG mem-
ber information.

The system for processing terminal membership ac-
cording to claim 11, characterized in that said ac-
cess network element refers to a control network el-
ement controlling the hybrid access mode cell, said
access network elementis a HNB in a HNB system,
and said access network element is a radio network
controller in a macro base station system.

The system for processing terminal membership ac-
cordingto claim 12, characterized in that when said
terminal supports close user group CSG, said core
network is used for informing said access network
element of information about said new CSG member
state by a radio access network application part
RANAP message.

The system for processing terminal membership ac-
cording to claim 13, characterized in that,

said core network informing said access network el-
ement of the information about said new CSG mem-
ber state by said RANAP message comprises:

said core network determining that the mode of
the cell which said terminal accesses is Hybrid
mode;

said core network determining the new CSG
member state of said terminal in said cell ac-
cording to a stored allowed CSG list; and

said core network sending said RANAP mes-
sage carrying the information about said new
CSG member state to said access network ele-
ment;

said access network element processing said
terminal according to said information compris-
es:

said access network element recording the
received information about said new CSG
member state in said RANAP message; and
said access network element performing
access control to said terminal in said new
CSG member state according to the infor-
mation about said new CSG member state.

The system for processing terminal membership ac-
cordingto claim 12, characterized in that when said
terminal does not support CSG, said HNB gateway
is used for informing said HNB of the information
about said new CSG member state by a HNB appli-
cation part (HNBAP) terminal UE registration accept-
ance message, a newly added HNBAP message, a
RANAP adapted RUA direct transfer message or a
RUA encapsulated RANAP message, wherein the
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RANAP message in said RUA encapsulated RANAP
message is a direct information transfer message, a
radio access bearer RAB assignment message, a
UE specific information indication message, a direct
transfer message a newly added RANAP message.

The system for processing terminal membership ac-
cording to claim 15, characterized in that,

said HNB gateway informing said HNB of the infor-
mation about said new CSG member state by the
HNBAP UE registration acceptance message, the
newly added HNBAP message, the RUA direct
transfer message or the RUA encapsulated RANAP
message comprises:

when the mode of the HNB cell which said ter-
minal accesses is Hybrid mode, said corre-
sponding HNB gateway determining said new
CSG member state of said terminal in said HNB
cell according to an allowed IMSI list; and

said HNB gateway sending said HNBAP UE reg-
istration acceptance message, said newly add-
ed HNBAP message, said RUA direct transfer
message or said RUA encapsulated RANAP
message carrying the information about said
new CSG member state to said HNB;

said access network element processing said
terminal according to said information compris-
es:

said HNB recording said information in said
received HNBAP UE registration accept-
ance message, said newly added HNBAP
message, said RUA direct transfer mes-
sage or said RUA encapsulated RANAP
message; and

said HNB performing access control to said
terminal with said new CSG member state
according to said information.

The system for processing terminal membership ac-
cording to claim 15, characterized in that said HNB
gateway is further used for, when the CSG member
state of said terminal changes to said new CSG
member state, informing said core network of the
information about said new CSG member state by a
RANAP message.

10

15

20

25

30

35

40

45

50

55

12

22



EP 2 482 574 A1

e r~————11U0h home Iu
uu | ! | core

h31(1}l 1P o : Qecurity : ‘ n(t)deB il l > network i
ome network | 1 gaieway ! gaeway home location
nodeB 7 : | ] register/home
TR-069 I e - l»{ 3A server |—| nodeB home

=== location

_ 1
I "home nodeB ' register
!_management system g
Fig. 1

start

y

when the CSG member state of a terminal changes to a new
CSG member state, the core network or the home nodeB S 10
gateway informs an access network element of the information
about the new CSG member state

Y

the access network element processes the terminal according to 520

this information

end

Fig. 2

13



EP 2 482 574 A1

core network

home nodeB (or RNC)

determine that the subscription
identity information of a
terminal changes

direct information transfer message

replace the old 1dentity
information with the new
subscription identity
information

Fig. 3

core network

home nodeB (or RNC)

determine that the subscription
identity information of a
terminal changes

RAB assignment request message

replace the old 1dentity
information with the new
subscription identity
information

Fig. 4

14



EP 2 482 574 A1

core network

home nodeB (or RNC)

determine that the subscription
identity information of a
terminal changes

UE specific information indication
message
replace the old 1dentity
information with the new
subscription identity
information
Fig. 5
core network
home nodeB (or RNC)

determine that the subscription
identity information of a
terminal changes

direct transfer message

replace the old 1dentity
information with the new
subscription identity
information

Fig. 6

15



EP 2 482 574 A1

core network

home nodeB (or RNC)

determine that the subscription
identity information of a
terminal changes
new added terminal access 1dentity
information announcement message

replace the old 1dentity
information with the new
subscription identity
information

Fig. 7

core network

home nodeB (or RNC)

determine that the subscription
identity information of a
terminal changes

UE register accept message

replace the old 1dentity
information with the new
subscription identity
information

Fig. 8

16



EP 2 482 574 A1

core network

home nodeB (or RNC)

determine that the subscription
identity information of a
terminal changes

RUA direct transfer message

replace the old 1dentity
information with the new
subscription identity
information

Fig. 9

core network

home nodeB (or RNC)

determine that the subscription
identity information of a
terminal changes

RUA encapsulated RANAP message

replace the old 1dentity
information with the new
subscription identity
information

Fig. 10

17



EP 2 482 574 A1

core network

home nodeB (or RNC)

determine that the subscription
identity information of a
terminal changes

RANAP message

replace the old 1dentity
information with the new
subscription identity
information

Fig. 11

18



EP 2 482 574 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2010/076003

A. CLASSIFICATION OF SUBJECT MATTER

H04W12/00 (2009.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: HO4L, HO4W, H04Q

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

station, home w network

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CPRS, CNKI, WPI, EPODOC: CSG, closed w subscriber w group, status, information, update, change, hybrid w mode, home w base w

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN101296451A (ZET COMMUNICATION CO LTD) 29 Oct. 2008 (29.10.2008) 1-17
claims 7-8, the description page 3 lines 9 to 16
A CN101400107A (HUAWEI TECHNOLOGY CO LTD) 01 Apr. 2009 (01.04.2009) 1-17
the whole document
A EP2043404A1 (NOKIA SIEMENS NETWORKS OY) 01 Apr. 2009 (01.04.2009) 1-17
the whole document
A CN101083549A (HUAWEI TECHNOLOGY CO LTD) 05 Dec. 2007 (05.12.2007) 1-17
the whole document

[] Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim (S) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0O”  document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date

but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“& ”document member of the same patent family

Date of the actual completion of the international search

18 Oct. 2010 (18.10.2010)

Date of mailing of the international search report

04 Nov. 2010 (04.11.2010)

[Name and mailing address of the ISA/CN

The State Intellectual Property Office, the PR.China

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

[Facsimile No. 86-10-62019451

Authorized officer
DENG, Lu
Telephone No. (86-10)02411242

Form PCT/ISA /210 (second sheet) (July 2009)

19




INTERNATIONAL SEARCH REPORT

EP 2 482 574 A1

Information on patent family members

International application No.

PCT/CN2010/076003
Patent D ocuments referred Publication Date Patent Family Publication Date
in the Report
CN101296451A 29.10.2008 None
CN101400107A 01.04.2009 None
EP2043404A1 01.04.2009 None
CN101083549A 05.12.2007 WO02007140691A1 13.12.2007
CN101313534A 26.11.2008
EP2012470A1 07.01.2009
US2009083403A1 26.03.2009

Form PCT/ISA /210 (patent family annex) (July 2009)

20




	bibliography
	description
	claims
	drawings
	search report

